Development and regression of right heart ventricular hypertrophy: biochemical and morphological aspects.
Male Wistar rats were exposed, in a hypobaric chamber, to a simulated altitude of 6000 m for up to four weeks. The animals quickly developed pulmonary hypertension with an important media hypertrophy of the pulmonary arteries, followed by severe right heart hypertrophy (cor pulmonale). Right heart hypertrophy is evident in three morphologically and biochemically definable stages. In stage 1 (1st-2nd week) a manifest thickening of heart muscle cells develops due to increased protein synthesis. In stage 2 (2nd-3rd week) one can find, in the regular biochemical composition of heart muscle, an activation of mitochondrial ATPase, a multiplication of mitochondria, a proliferation of interstitial cells and an increase in interstitial volume. In stage 3 (3rd-4th week) the hypertrophied myocardium exhibits signs of biochemical and morphological decompensation. Besides a loss of myofibrils and a reduction in mitochondrial ATPase, DNA and protein concentrations sink to subnormal values. Only myocardium from stage 1 of hypertrophy shows complete reversibility after cessation of hypobaric conditions, but not so in stage 3. Parallel with the developing cor pulmonale, the animals also react with a small hypertrophy of the left heart ventricle. This concomitant growth persists under normobaric conditions, too. These investigations document that growth of myocardium under extreme conditions shows a phasic development. Severe forms of myocardial hypertrophy do not always seem to be reversible.